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Abrading Action. In certain types of hydraulic structures
which carry flowing water containing abrasive material in sus-
pension., the question comes up as to the relative wearing effect
of these abrasive materials on the Portland cement mortar as com-
pared with that on limestone. No direct test results seem to be
readily available, but light is thrown on this question by tests
performed in the U.S. Bureau of Public Roads and reported by
F. H. Jackson in fat Journal of Agricultural Research., 30 July, 1917.
On page 269 of that journal are shown the results of hardness tests
made by means of the Dorry hardness machine on Portland cement
mortars. These results taken from Fig. 3 of that report are as
follows :

Proportions by Volume
	Loss in Grams (1,000 rev.)
	Calculated Dorry Hardness Coefficient (20-1/3 Loss)

Neat cement     .    .     .
	16
	14-67

i : i   ......
	7'5
	17-5

1:1*      .....
	6
	18

1:2   ......
	^
	18-3

i : 3   ......
	5
	

1:4   ......
	12
	16


	
	

The sand used was Potomac River sand and the specimens
were stored for seven days in water.

A good grade of dolomite will have a Dorry hardness coefficient
of about 17-5 and some limestones will run lower than this figure.
It is evident, however, that the neat cement paste is the least
resistant to abrasion of any of the constituents in the concrete,
unless an extremely soft stone is used.

In the previously cited water tunnel which was examined after
twenty-five years' service, trowel marks on the mortar were still
visible, so that the scouring action was almost nil. Evidently, a
very high velocity of current carrying sediment becomes necessary
before scouring becomes an important factor in the life of the con-
crete, and this kind of failure of water-contact structures made of
concrete is extremely rare.

Certain chemicals carried in solution such as sodium and mag-
nesium sulphate, carbon dioxide and dilute acids will, of course,
accentuate the destructive action of water. Their effect, however,
is primarily on the cementing medium and to a very much less
degree on the aggregate. Volumes of literature have been written
on the action of sulphates on concrete, and this is a separate study.